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a  b  s  t  r  a  c  t
Health  Authorities  recommend  annual  vaccination  of  healthcare  personnel  (HCP)  against  inﬂuenza  to
protect vulnerable  patients.  Nevertheless,  vaccination  rates  have  been  low  among  European  HCP. Here
we  report  on a longitudinal  survey  study  to identify  social  cognitive  predictors  of the motivation  to
obtain  inﬂuenza  vaccination,  and  to  test  whether  intention  is  a good  predictor  of  actual  vaccination
behaviour.  Dutch  HCP  (N = 1370)  were  invited  to  participate  in a survey  (baseline).  To  link  intention
to  behaviour,  participants  who  completed  the  ﬁrst survey  (N =  556)  were  sent  a second  survey  after
vaccinations  were  offered  (follow-up).  Multinominal  regression  analysis  showed  that  HCP with  a  positive
attitude  and a higher  frequency  of past  vaccinations  were  more  likely  to have  a  high intention  to  get
vaccinated.  A  negative  attitude,  high  feelings  of  autonomy  in  the decision  whether  to  get  vaccinated,  aocial-cognitive predictors
accination uptake
preference  of  inaction  over  vaccination,  a lesser  sense  of personal  responsibility,  and high  self-protection
motives  increased  the  probability  of  no  intention  to  get  vaccinated.  Social cognitive  predictors  were
identiﬁed  that  explain  the  intention  to get vaccinated  against  inﬂuenza  of  HCP,  which  in  turn  proved
to  be a good  predictor  of  behaviour.  Future  interventions  should  focus  on  these  variables  to increase
vaccination  coverage  rates.
ublis© 2014  The  Authors.  P
. Introduction
Inﬂuenza vaccination of healthcare personnel (HCP) reduces
ll-cause morbidity and mortality especially of those at high risk
or inﬂuenza complications: young children, people above the
ge of 65 and high-risk patients [1–4]. Focusing on Europe, all
CP are advised by Health Authorities to get vaccinated against
nﬂuenza annually [5,6]. Unfortunately, with vaccination coverage
ates ranging from 6.4–26.3% among European HCP [7,8], the rec-
mmendations have not had their intended impact, and recent
ntervention programs developed to increase vaccination rates
how at most small effects [9–13].
In order to identify the social cognitive variables that pre-
ict inﬂuenza vaccination uptake by HCP, a detailed analysis is
eeded. As suggested by Kok et al. [14], systematic approaches
i.e. Intervention Mapping) have the potential to eventually lead
o the successful development and implementation of programs
∗ Corresponding author. Tel.: +31 43 38881401.
E-mail addresses: birthe.lehmann@maastrichtuniversity.nl (B.A. Lehmann),
.ruiter@maastrichtuniversity.nl (R.A.C. Ruiter), gretchen.chapman@rutgers.edu
G. Chapman), g.kok@maastrichtuniversity.nl (G. Kok).
ttp://dx.doi.org/10.1016/j.vaccine.2014.10.034
264-410X/© 2014 The Authors. Published by Elsevier Ltd. This is an open access article unhed  by Elsevier  Ltd.  This  is an  open  access  article  under  the  CC  BY-NC-ND
license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).
to increase vaccination coverage rates among HCP. We therefore
developed an online survey instrument, which assessed a com-
bination of social cognitive variables from the Reasoned Action
Approach (RAA) [15], and previous research [16]. The purpose of the
present study was to replicate results of one of our previous cross-
sectional studies that had shown that the utilized social cognitive
variables contribute largely to the explanation of HCP’s motiva-
tion to get vaccinated against inﬂuenza [17]. However, this time
we additionally conducted a follow-up survey to test whether the
intention to get vaccinated, as well as the measured social cognitive
variables, are good predictors of the actual vaccination behaviour
of HCP.
The RAA is a social cognition model that speciﬁes poten-
tially modiﬁable antecedents of health behaviours [15]. The basic
assumption of this model is that the motivation to perform a certain
behaviour is reﬂected in people’s intention, which is determined
by attitude, perceived norms,  and perceived behavioural control. We
further included measures of risk-perception, which includes the
constructs of perceived susceptibility to experience negative conse-
quences if one does not perform the behaviour under consideration
and the perceived severity of those consequences. Moreover, the
survey includes questions covering possible motivating factors for
vaccination uptake (i.e. feelings of personal responsibility to protect
der the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
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thers, self-protection motives), and inhibiting factors for vacci-
ation uptake (i.e. the disbelief in the scientiﬁc evidence of the
ffectiveness of inﬂuenza vaccination and its relevance) that have
een described in previous research [10,18–23]. Next to these
oncepts, measures of three additional beliefs were included that
ad been identiﬁed in a qualitative study we recently conducted
16]. Some people had indicated that they favour risking an ill-
ess instead of performing a behaviour that might prevent illness
uch as vaccination, when the performance of the behaviour itself
s believed to entail risk. We  called this phenomenon omission bias,
aking over Asch and colleagues’ deﬁnition of the preference of
naction over action, even though inaction is more likely to result in
 harmful outcome [24]. Another commonly stated reason for non-
mmunization was the belief that vaccination weakens the natural
mmune system, which will be referred to as naturalistic beliefs.
inally, prevention beliefs constitute the opinion that other means
f prevention (i.e. regular hand disinfection, staying at home when
ll) are more effective in preventing inﬂuenza than vaccination [26].
The aim of this longitudinal study was to test with a survey
hether the intention to get vaccinated, as well as the measured
ocial cognitive variables, are good predictors of the actual vacci-
ation behaviour of HCP. The social cognitive variables that will
e identiﬁed to predict actual vaccination uptake can serve as ref-
rence points for the systematic development of a program to
ncrease inﬂuenza vaccination uptake of HCP.
. Methods
.1. Participants and procedure
Dutch HCP belonging to an online panel (N = 1370) were invited
n the last week of September 2013 to participate in a longitu-
inal survey about the factors that inﬂuence the decision to get
accinated against inﬂuenza (baseline). HCP in the Netherlands
ommonly get offered inﬂuenza vaccination between October and
ovember. Participants who got vaccinated before the last week
f September were excluded from the sample (N = 23), as were
CP that indicated that they did not have direct patient contact
N = 199). In total, 556 participants were included in the baseline
easure (response rate 40.6%). To link intention to actual vaccina-
ion behaviour, participants who completed the ﬁrst questionnaire
ere sent a second questionnaire in the last week of November
013 (follow-up). The follow-up survey was completed by 458
82%) participants..2. The questionnaires
The ﬁrst online questionnaire consisted of 42 questions target-
ng social cognitive variables and additional beliefs about annual
able 1
verview of constructs measured by the online survey.
Variable Number
of items
Reliability Example questions
Intention 2 r = .92 I intend to get vaccinated against inﬂ
Attitude 6  ˛ = .90 Getting vaccinated against inﬂuenza
Subjective norm 4  ˛ = .77 Most of my  colleagues get vaccinated
Perceived susceptibility 2 r = .40 I am healthy, therefore I don’t need t
Perceived severity 2 r = .48 Inﬂuenza is a serious infection that c
Autonomy 1 n.a. Getting vaccinated against inﬂuenza
Capacity 1 n.a. I am conﬁdent that I could get vaccin
Omission bias 1 n.a. I prefer to get inﬂuenza, instead of ge
Naturalistic beliefs 3  ˛ = .87 I think that it is better to undergo inﬂ
Disbelief science 2 r = .70 As far as I know, there is insufﬁcient 
Disbelief relevance 3  ˛ = .81 I think that the relevance of the annu
Prevention beliefs 3  ˛ = .65 By staying at home when I am ill, I ca
Personal responsibility 4  ˛ = .72 I think it is part of the responsibilitie
Self-protection 1 n.a. If I would get vaccinated against inﬂu 32 (2014) 6986–6991 6987
inﬂuenza vaccination, past behaviour, and socio-demographics.
Variables were measured on 7-point Likert scales ranging from
1 = totally disagree to 7 = totally agree, unless otherwise indicated.
Items measuring the same underlying theoretical construct were
averaged into one single construct when internal consistency was
sufﬁcient (Cronbach’s alpha  ˛ > .60 or Pearson correlation coefﬁ-
cient r > .40). Table 1 provides an overview of the constructs and
their internal consistency. In addition, past behaviour was  mea-
sured with two questions (‘In past years I got vaccinated against
inﬂuenza, when it was  offered to me:  1 = always; 7 = never.’; ‘Did
you get vaccinated against inﬂuenza this year (season 2012/2013)?
yes/no.’). Past experience with inﬂuenza was measured with two
questions (‘How often did you have inﬂuenza in the past? 1 = never;
7 = more than 10 times.’; ‘Did you have inﬂuenza last winter?
no/yes, once/yes, more than once.’). These items measured own
experiences of inﬂuenza-like illness (ILI) instead of laboratory
conﬁrmed inﬂuenza. Demographic measures assessed profession
(physician/nursing staff/other HCP), gender and age.
The follow-up questionnaire consisted of ﬁve questions.
Behaviour was measured with one question (‘Did you get vac-
cinated against inﬂuenza in the past three months? yes/no’).
Participants who indicated that they got vaccinated against
inﬂuenza were asked about the vaccination location and experi-
ences with the vaccination (‘Where did you get vaccinated against
inﬂuenza? At work/at my  general practitioner/other, namely’;
How would you describe your vaccination experience? 1 = very
good; 7 = very bad, 1 = very pleasant; 7 = very unpleasant, 1 = very
painful;7 = not at all painful; Did you experience a reaction or side-
effects from the vaccine? Specify.’). Participants who  indicated that
they did not get vaccinated were asked to specify their reasons for
non-immunization (‘Specify shortly why you did not get vaccinated
against inﬂuenza.’).
2.3. Data analysis
SPSS 20.0 was used to analyse the data. Following a descrip-
tive analysis of the sample (frequencies), univariate associations
between intention and social cognitive variables were analysed
with Pearson correlation coefﬁcients. Intention was  shown to be
distributed U-shaped and to best be classiﬁed into three groups; no
intention to get vaccinated against inﬂuenza (0 = 1.0–2.0), not hav-
ing made a clear decision about vaccination (1 = 2.5–5.5), and a high
intention to get vaccinated (2 = 6.0–7.0). Therefore, multinominal
logistic regression was  used to show the effect of the independent
variables on the probability of (1) having no intention to get vac-
cinated vs. not having made a clear decision and (2) having a high
intention to get vaccinated vs. not having made a clear decision.
A logistic regression that included only HCP who participated in
uenza annually
 annually is: very good – very bad; comforting – frightening
 against inﬂuenza annually
o get vaccinated against inﬂuenza annually
an lead to complications
 annually is completely up to me
ated against inﬂuenza annually (if I want to)
tting vaccinated against inﬂuenza
uenza, then to get vaccinated against inﬂuenza annually
scientiﬁc evidence that inﬂuenza vaccination is effective in preventing inﬂuenza
al inﬂuenza vaccination is overestimated
n sufﬁciently protect patients from getting inﬂuenza
s as a HCW to get vaccinated against inﬂuenza annually
enza annually, I would do it to protect myself
6988 B.A. Lehmann et al. / Vaccine 32 (2014) 6986–6991
Table 2
Demographics and HCP characteristics.
Total (N = 556) Vaccinated
(N = 90, 19.7%)
Not vaccinated
(N = 368, 80.3%)
Gender
Male 86 (15.5) 17 (18.9) 57 (15.5)
Female 470 (84.5) 73 (81.1) 311 (84.5)
Age (mean, SD) 39.9 (11.6) 44.2 (12.9) 38.8 (11.1)
Occupation
Hospital HCP 173 (31.1) 37 (41.1) 102 (27.7)
Physician 94 (16.9) 19 (21.1) 56 (15.2)
Nursing staff 139 (25.0) 25 (27.8) 92 (25)
Other HCP 323 (58.1) 46 (51.1) 220 (59.8)
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Table 4
Multinominal logistic regression.
Predictors r b S.E. Wald p
No intention vs. no clear decision (1 vs. 0; N = 441)
Attitude −.53** −1.35 .28 23.32 <.001
Subjective norm −.34** −.21 .15 1.85 .17
Perceived susceptibility −.30** −.12 .14 .81 .37
Perceived severity −.13** .03 .14 .06 .82
Autonomy .23** .27 .12 4.98 .03
Capacity −.00 .13 .08 2.40 .12
Omission bias .41** .24 .10 5.53 .02
Naturalistic beliefs .37** .09 .15 .35 .56
Disbelief science .31** .18 .17 1.14 .29
Disbelief relevance .31** .27 .18 2.32 .13
Prevention beliefs −.10* .03 .14 .04 .84
Personal responsibility −.39** −.41 .16 6.79 .01
Self-protection .20** .22 .09 5.67 .02
Past  vaccination frequency −.48** −.44 .10 19.54 <.001
High intention vs. no clear decision (1 vs. 0; N = 274)
Attitude .69** 1.31 .34 14.87 <.001
Subjective norm .37** .13 .23 .33 .57
Perceived Susceptibility .51** .27 .21 1.64 .20
Perceived severity .20** −.14 .24 .32 .57
Autonomy .14* .18 .20 .82 .36
Capacity .26** −.11 .16 .48 .50
Omission bias −.46** −.26 .19 1.83 .18
Naturalistic beliefs −.42** −.18 .25 .42 .52
Disbelief science .34** −.40 .22 3.23 .07
Disbelief relevance −.30** .16 .25 .42 .52
Prevention beliefs .12 −.29 .20 2.04 .15
Personal responsibility .46** −.03 .27 .01 .91
Self-protection −.24** −.06 .14 .21 .65
Past  vaccination frequency .70** .79 .15 29.91 <.001
Pseudo (R2) .80
Classiﬁcation accuracy (%) 82
T
C
NILI in season 2012–2013 113 (20.4) 17 (18.9) 65 (17.6)
ata are reported as number of participants (%).
he follow-up examined the link between intention and the inde-
endent variables used to predict intention at baseline to actual
accination behaviour at follow-up.
. Results
.1. Response and descriptive statistics
At baseline, the study sample consisted of 556 participants (see
able 2). Of the total sample, 86 were male (15%) and 470 were
emale (85%). Participants had a mean age of 39.9 years (range 19
o 67). The sample consisted of 173 participants working in hospi-
al settings (31%), 94 were physicians (17%), 139 were nursing staff
25%), and 323(58%) indicated being other HCP (e.g., paramedics,
hysiotherapists, dieticians). In the Netherlands, there are 333.939
egistered care givers, of which 23% are physicians, 54% are nursing
taff, and 23% are other HCP. Of the respondents, 458 (82%) partic-
pated in the follow-up and were included in the analysis to assess
he extent to which intention predicts behaviour.
.2. Social-cognitive variables of HCP’s vaccination intention
Table 3 shows that all social cognitive variables and additional
eliefs were signiﬁcantly correlated with intention. A small effect
s r = .10–.23, a moderate effect r = .24–.36 and a large effect is
 ≥ .37 [27]. We  found strong positive univariate associations with
ntention for attitude, perceived norm, perceived susceptibility,
ersonal responsibility, and past vaccination frequency. Strong
egative associations with intention were found for having an
mission bias, holding naturalistic views, for the disbelief in
able 3
orrelations.
1 2 3 4 5 6 
1. Intention 1
2.  Attitude .81** 1
3.  Subjective norm .57** .55** 1
4.Perceived susceptibility .59** .58** .35** 1
5.Perceived severity .26** .29** .17** .28** 1
6.  Autonomy −.13** −.07 −.04 −.12** .04** 1
7.  Capacity .18** .25** .23** .14** .18** .26**
8.  Omission bias −.62** −.64** −.34** −.47** −.26** .09*
9.  Naturalistic beliefs −.60** −.60** −.30** −.26** −.26** .11**
10.  Disbelief science −.50** −.52** −.23** −.44** −.14** .12**
11.  Disbelief relevance −.46** −.46** −.22** −.41** −.19** .11*
12.  Prevention beliefs .18** .16** .09* .36** .16** −.09*
13.Personal responsibility .60** .60** .46** .36** .26** .04 
14.  Self-protection −.35** −.37** −.27** −.20** −.18** −.06 
15.  Past vaccinations .82** .71** .54** .56** .27** −.09*
ote: N = 556.
* p < .05, Two-tailed.
** p < .001, Two-tailed.* p < .05, Two-tailed.
** p < .01, Two-tailed.
scientiﬁc evidence that inﬂuenza vaccination is effective, and the
disbelief in the relevance of the ﬂu shot.
Results of the multinominal logistic regression are shown in
Table 4. HCP were more likely to have no intention to get vacci-
nated vs. not having made a clear decision when they reported a
negative attitude towards inﬂuenza vaccination and high feelings
of autonomy, when they showed a stronger omission bias, a lesser
sense of personal responsibility to protect patients by getting vacci-
nated, when they reported high self-protection motives, and lower
frequency of inﬂuenza vaccinations in the past.
When comparing having a high intention vs. not having made a
clear decision, we  found that HCP with a positive attitude towards
7 8 9 10 11 12 13 14 15
1
−.16** 1
−.19** .62** 1
−.09* .39** .62** 1
−.09* .43** .57** .68** 1
.08 −.18** −.28** −.16** −.17** 1
.16** −.46** −.44** −.44** −.42** .04 1
−.12** .28** .26** .20** .17** .05 −.33** 1
.24** −.52** −.51** −.38** −.40** .20** .51** −.26** 1
B.A. Lehmann et al. / Vaccine
Fig. 1. Regression coefﬁcients for the relationship between personal responsibil-
ity  and intention to get vaccinated (high/unsure) as mediated by attitude. The path
between personal responsibility and attitude is an OLS regression coefﬁcient, while
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Dhe  other paths are logistic regression coefﬁcients. The logistic regression coefﬁ-
ient between personal responsibility and intention, controlling for attitude, is in
arentheses. * p < .05; ** p < .01.
nﬂuenza vaccination and a higher frequency of inﬂuenza vaccina-
ions in the past were more likely to have a high intention vs. not
aving made a clear decision. No other signiﬁcant unique contrib-
tions to the prediction of having a high intention were found. The
ariables in the regression model explained 80% of the variance in
ntention (pseudo R2 = .80), with a classiﬁcation accuracy of 82%.
.3. Additional analyses
In an exploratory manner we excluded the most inﬂuential
ariable, attitude, from the multinominal analysis, because we
ypothesized that it might overrule the (indirect) inﬂuence of other
ariables on intention. Only one additional signiﬁcant predictor
ppeared in this analysis: higher sense of personal responsibility
igniﬁcantly predicts a high intention to get vaccinated as opposed
o an unclear decision when attitude is excluded.
We next tested whether attitude mediates the relationship
etween personal responsibility and high intention vs. an unclear
ecision. To test for mediation, we used the SPSS macros that
reacher and Hayes [28] provide for a binary logistic regression
ith bootstrapping technique. The bias corrected and accelerated
BCa) conﬁdence intervals were set at .95 with 5000 resamples.
he mediation analysis revealed that there is a meaningful indirect
ffect of attitude on the relationship between personal responsi-
ility and intention (b = 1.29, BCa 95% CI [.874; 1.856]), only for
articipants in the categories high intention vs. no clear decision
N = 274). The fact that zero falls outside this interval indicates
 signiﬁcant mediation effect. For the regression coefﬁcients for
he relationship between personal responsibility and intention
high/unsure) as mediated by attitude, see Fig. 1.
.4. Social-cognitive variables of HCP’s vaccination behaviour
Table 5 shows that amongst the HCP that got vaccinated against
nﬂuenza, the majority had reported to have a high intention
o get vaccinated at baseline (N = 68, 73.9%). The percentage of
articipants that were vaccinated differed by intention, 2 (2,
 = 458) = 224.42, p < .001. Of the HCP who participated in the
ollow-up survey (N = 458), 90 (19.7%) got vaccinated against
nﬂuenza. Intention was a signiﬁcant predictor of vaccination
ehaviour (OR = 15.50, 95% CI: 9.24–25.99). Intention to get vac-
inated explained 58% of the variance in behaviour (Nagelkerke
able 5
rosstab of HCP”s intention to get vaccinated and their actual vaccination behaviour.
No intention No clear
decision
High intention Total
Not vaccinated 235 (98.7) 109 (85.2) 24 (26.1) 268 (80.3)
Vaccinated 3 (1.3) 19 (14.8) 68 (73.9) 90 (19.7)
Total 238 (100) 128 (100) 92 (100) 458 (100)
ata are reported as number of participants (%). 32 (2014) 6986–6991 6989
R2 = .58). Attitude and past vaccination frequency explained an
additional 6% in behaviour (Nagelkerke R2 = .64).
Of those that got vaccinated (N = 90), 43 (47.8%) indicated that
they had gotten vaccinated at work and 47 (52.2%) indicated receiv-
ing vaccination from their general practitioner. The three items
measuring vaccination experience showed high internal consis-
tency (  ˛ = .76) and were averaged into one construct. With an
average score of 5.6 (SD = 1.3) on a 7-point scale, the vaccination
experience can generally be described as positive. Reactions to
or side-effects from the vaccine were reported by 33 participants
who got vaccinated. The most common reported occurrence were
a minor local reaction at the site of injection (N = 27), followed by
general malaise (N = 4), ﬂu-like symptoms (N = 3), and having a cold
(N = 2). Headaches and inﬂuenza were each indicated once.
HCP who  did not get vaccinated (N = 368; 80.4%) were asked to
specify their reasons for non-immunization. A low risk-perception
was indicated most often by HCP (N = 234, 49.6%), followed by orga-
nizational issues (N = 58, 12.3%), such as time constraints, not being
offered the vaccination, or absence. The disbelief in the effective-
ness of the vaccine in protecting oneself or others was  reported
45 times and fear of side-effects or illness from the vaccine was
reported by 43 participants. Misconceptions including the belief
that the vaccine weakens the immune system and the belief that
pregnant women should not get vaccinated were reported by 36 of
the participants. Some non-immunizers indicated feeling negative
about getting something injected (N = 15). Few participants indi-
cated medical reasons (N = 3), fear of needles (N = 1) and the advice
of their general practitioner to not get vaccinated (N = 1) as reasons
for non-immunization. Two participants indicated that they were
still planning to get vaccinated.
4. Discussion
This study shows that, relative to having no clear intention, dif-
ferent social cognitive variables predict high versus no intention
to get vaccinated against inﬂuenza. In accordance with a previous
study from our institute, the only factors shown to be indicative of
both, having no intention and having a high intention to get vacci-
nated were attitude and past vaccination frequency. Attitude seems
to be most inﬂuential for the prediction of intention and is also the
strongest correlate of intention. Positive attitudes and previous vac-
cine receipt had been shown to be predictors of vaccination uptake
in past research [18,21,22].
Previous research has shown that autonomy in the decision
whether to get vaccinated against inﬂuenza is highly valued by HCP
[29], and our study shows that, compared to those with no clear
intention, HCP with no intention to get vaccinated have high feel-
ings of autonomy. Moreover, low feelings of personal responsibility
to protect people in the environment and strong self-protection
motives were associated with having no intention to get vaccinated.
These ﬁndings are in contradiction with previous studies that had
shown that self-protection is amongst the most often reported
facilitating factors of inﬂuenza vaccination uptake [10,18,29]. The
efforts to improve vaccination uptake of HCP are primarily moti-
vated by the fact that vaccinating HCP can reduce all-cause
morbidity and mortality of vulnerable patients [1–4]. Therefore,
it is important that HCP themselves feel personally responsible to
protect their patients through vaccination. Although we found that
low feelings of personal responsibility were associated with hav-
ing no intention to vaccinate, relative to having no clear intention,
surprisingly, we did not ﬁnd an inﬂuence of personal responsibil-
ity on high intention to get vaccinated, which let us to investigate
a possible mediation effect. Indeed, we found that feelings of per-
sonal responsibility did predict high intention, relative to unsure
intention, but this effect was mediated by attitude. Our ﬁndings
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uggest that addressing feelings of responsibility might therefore
e an important determinant to focus on in changing attitudes.
Furthermore, we replicated the ﬁnding that HCP who prefer not
o get vaccinated because of the fear that the vaccines might cause
arm, are more likely to have no intention to get vaccinated. This
mission bias had previously been shown to decrease the likelihood
f accepting inﬂuenza vaccination [25].
Interestingly, there were many more unique predictors of no
ntention as opposed to being unsure than of high intention to
et vaccinated. A possible explanation for this ﬁnding is that
CP that have a high intention know exactly why they are will-
ng to get vaccinated, while HCP who have no intention to get
accinated might not be able to justify their unwillingness and
egative feelings as easily and might therefore be more sus-
eptible to agree with the more negative end of the utilized
tems.
Of the HCP who participated in the follow-up, fewer than 20%
ot vaccinated against inﬂuenza. The vaccination experience of
mmunizers was generally perceived as positive, with the most
ften reported side-effect being minor local pain. The reasons that
ere given by non-immunizers for not getting vaccinated are well-
ocumented inhibiting factors and misconceptions in the literature
18–23]. Almost half of the non-immunizers indicated not feeling
t risk of getting infected with inﬂuenza. Moreover, organizational
arriers, doubts about the effectiveness of the vaccine, and fear of
dverse effects from the vaccine were reported. Misconceptions
ncluded the belief that the vaccine weakens the immune system
nd the belief that pregnancy is a contraindication for inﬂuenza
accination. In 2013, the Global Advisory Committee on Vaccine
afety (GACVS) established by the WHO  concluded that inﬂuenza
accination of pregnant women is safe and beneﬁcial for the mother
nd the unborn child [30].
Because our study included a follow-up survey we were able
o link intention with actual vaccination behaviour. Intention was
 good predictor of HCP’s vaccination behaviour, exceeding the
verage explained variance of intention-behaviour relationships as
tated in a meta-analysis by Sheraan [31]. The majority of HCP who
ad a high intention to get vaccinated actually did get vaccinated,
ut only 15% of the HCP who indicated being unsure about vaccina-
ion got vaccinated. HCP in the latter category might be a promising
roup to target in future intervention programs to increase vaccina-
ion uptake. They have the highest potential of eventually making a
ransition to the high intention group, when the right determinants
re targeted.
The current study had some limitations. We  reduced the sur-
ey length in an attempt to improve response rates among HCP
y measuring some constructs with only one item, which could
ave lowered measurement speciﬁcity. Another limitation of this
tudy is a possible response bias. HCP who completed the follow-up
urvey likely expected to be asked about their vaccination status.
onsequently, vaccinators may  be overrepresented in our sample
ue to self-selection. Moreover, nursing staff and HCP working in
ospitals are slightly underrepresented in our sample, which might
educe the representativeness of Dutch HCP as a whole. Finally,
ecause of anonymity and conﬁdentiality reasons we  did not collect
etailed data about the different occupational groups and speciﬁcs
bout participants’ patient contact. This information could have
een helpful in further stratifying the ﬁndings.
In conclusion, this study replicated one of our previous stud-
es by showing that different factors are inﬂuential for immunizers
nd non-immunizers. A number of the social-cognitive variables we
nvestigated contribute largely to the explanation of HCP’s motiva-
ion to get vaccinated against inﬂuenza, and intention was  a strong
redictor of actual vaccination behaviour. We  plan to use these
eterminants to develop a program to promote inﬂuenza vacci-
ation in HCP using the Intervention Mapping approach [32].
[
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